Background: Schizophrenia is a chronic illness which brings detrimental effects in the caregivers' health. This study was aimed at highlighting the socio-demographic, clinical and psychosocial factors associated with the subjective Quality of Life (QOL) of Malaysian of primary family caregivers of subjects with schizophrenia attending an urban tertiary care outpatient clinic in Malaysia. Methods: A cross-sectional study was performed to study patient, caregiver and illness factors associated with the QOL among 117 individuals involved with caregiving for schizophrenia patients. The study used WHOQOL-BREF to assess caregivers' QOL and Brief Psychiatric Rating Scale (BPRS) to assess the severity of patients' symptoms. Social Readjustment Rating Scale (SRRS) assessed the stress level due to life events. Results: The mean scores of WHOQOL-BREF in physical, psychological, social and environmental domains were 66.62 (14.36), 61.32 (15.52), 62.77 (17.33), 64.02 (14.86) consecutively. From multiple regression analysis, factors found to be significantly associated with higher QOL were higher educational level among caregivers in social and environmental domains; caregivers not having medical problem/s in physical and psychological domains; later onset and longer illness duration of illness in social domains; patients not attending day care program in environmental domain; lower BPRS score in physical and environmental domains. SRRS score of caregivers was also found to have a significant negative correlation with QOL in environmental and psychological domains. Other factors were not significantly associated with QOL. Conclusion: Caregivers with more social advantages such as higher educational level and physically healthier and dealing with less severe illness had significantly higher QOL in various aspects. Supporting the caregivers in some of these modifiable factors in clinical practice is important to achieve their higher level QOL.
Introduction
Schizophrenia is a chronic and profoundly disabling psychiatric disorder (1) . In Malaysia, there are increasing number of people with newly diagnosed schizophrenia receiving psychiatric care (2, 3) . Most of schizophrenia patients have impairment in social functioning and this is known to cause distress not only to the patients themselves but also to the caregivers (4-7).
Previous studies concluded that caregivers of schizophrenia patients were at risk of having lower QOL due to mental health problems and higher caregiver burden (8, 9) . Their subjective QOL was found to be similar to that of the patients but lower than that of a general population sample. (10) The level of QOL in caregivers of the mentally ills has been found to be associated with various factors including illness factors in patients and psychosocial background of the caregivers. Severity of symptoms, illness duration, level of disabilities, perceived stigma (11) (12) (13) (14) (15) (16) (17) (18) , being female caregivers with nuclear family (19) , being older with lower socioeconomic status (12) and recent life crisis (20) were found to be associated with lower QOL.
The issue of QOL in caregivers is particularly important in Malaysia as similar to what is happening in many other neighboring countries, the mental health care system in Malaysia is now moving to the community-based care where families take up bigger role in caring for patients and may experience additional burden (21) . This process of change, which has been guided by a clear policy (22) and legal act (23) requires families to actively participate in planning and management of patients (24) . Even though skill training, psychoeducation and emotional support in handling the mentally ill patients at home are being given to caregivers, these may not be enough to equip them with the new challenge of having patients constantly at home. Admittedly, there is still shortage of community resources to cater for the needs of caregivers and caregiving still requires much time, effort and work on the care givers part (25) . Another worrying situation is even when Malaysian caregivers developed significant distress, they do not complaint about it (26) and this may lead to burn out in caregiving and other negative consequences.
In this context of change in service system where families are taking up a bigger role in caregiving of patients, this study was designed to assess the various factors that affect the QOL of Malaysian caregivers while caring for family member with schizophrenia. It can be informative to the service providers in implementing more effective family interventions.
Methods
This was a cross-sectional study, conducted at psychiatry outpatient clinic in Universiti Kebangsaan Malaysia Medical Center (UKKMC), Kuala Lumpur, from November 2009 till April 2010. This is an urban tertiary facility, located south of Kuala Lumpur, a government run center which is easily accessible by public transports. It provides comprehensive medical care including psychiatry.
Sample
All consecutive patients with schizophrenia and their primary family caregivers who came for clinic visits during the study period were offered to enter the study. Primary family caregiver was defined as the person belonging to the patient's family system who took the care and was responsible for the patient, and who committed most of his or her time to that task without receiving any economic retribution (27) . They were identified by researchers using the clinic patient registry. Both the caregivers and patients who fulfilled the inclusion criteria were explained about the study and consents were obtained. The inclusion criteria were: patients who diagnosed with schizophrenia based on Diagnostic Statistical Manual of Mental Disorder-IV-TR (DSM-IV-TR) by psychiatrist; clinically stable to provide consent and to participate in this study. The exclusion criteria were those who declined consent and not accompanied by their primary family caregiver.
Instruments
Quality of life questionnaire (WHOQOL-BREF) measured the main study outcome. It is a shortened version of WHOQOL-100, developed by WHOQOL group. There are four main domains derived from the 26 items in this questionnaire, comprising of physical, psychological, social and environment. These four domains were shown to be valid measures of overall QOL and health. This questionnaire is cross-culturally sensitive has good to excellent reliability and validity (28) . There are 19 different languages available and are self-administered. Higher score means a better quality of life. In this study, the Malay version of WHOQOL_BREF was used. It has been validated and showed high correlation with that of WHOQOL-100. It was found to have good discriminant and construct validity, internal consistency and testretest reliability (29) .
Brief Psychiatric Rating Scale (BPRS) evaluated the patients' psychopathology. The self-rated Social Readjustment Rating Scale (SRRS) (30) . It is the most widely used instrument for the measurement of an individual's experience of psychosocial stress. In our local context, SRRS was used in local study and there was a remarkable concordance (Spearman's rho ranged from. 97 to. 91) between the Malaysian and American samples (31) . We used the modified Malay version of SRRS (32) in this study, which has been widely used in local studies (33, 34) .
Procedure
Both patients and their caregiver completed the WHO-QOL-BREF Malay version and SRRS Malay version. Five investigators conducted structured interviews with the patients to assess the severity of their conditions using BPRS. The interviews were conducted in Malay language as all subjects and caregivers could speak Malay regardless of their ethnicity. This research project was approved by the Research and Ethical Committee, Faculty of Medicine, PPUKM.
Statistical analysis
Data entry and statistical analysis were conducted using Statistical Package for Social Sciences (SPSS) program for windows, version 18.0. The distribution of each domain of WHOQOL-BREF was described. Bivariate analysis was performed for each independent factor using student t-test analyses. All the significant factors 
Results
Out of a total of 209 patients approached, 92 patients who fulfilled the exclusion criteria were excluded. Amongst them, 50 came alone without caregivers, 29 did not give their consent, whilst the rest 13 were not the primary caregivers. A total o 117 patients with their caregivers who met the inclusion criteria, were enrolled for this study. Slightly more than half of the patients and caregivers were females (Table 1) . On average, the caregivers were in their middle age and most of the patients were young adults. In terms of ethnic distribution, Malays and Chinese were predominant. This represents the ethnic distribution of the local population in the study area. The majority of patients was single, unemployed, not receiving financial aid and had received education up to the secondary school level. Most of the caregivers were parents, married, did not have medical problems and half of them were employed. Almost 90% of caregivers were also providing care to two and more either financially or socially dependent family members.
About half of the patients had had the illness for ten years or more. Only 10% of the patients had had four or more psychiatric hospitalizations in the past. About 14% attended one or the other rehabilitation activities at the hospital day care. A majority of them (60%) were receiving atypical antipsychotics. Table 2) . Duration of illness of less than ten years and patients not attending day care program were significantly associated with higher scores in all domains of the caregivers' QOL. Caregivers who received higher education (secondary level or higher) significantly had higher QOL scores in all domains. Caregivers who did not have medical problems significantly had higher QOL scores in physical, psychological and environmental. BPRS scores in patients were significantly and inversely correlated with physical and environmental domains of QOL (table 3) and SRRS scores in caregivers showed similar relationship with psychological and environmental domains. Table 4 presents the statistically significant (p < 0.05) results of the multivariate logistic regression analysis of the association between the various factors and each domain of QOL. Some of the factors which initially showed significant associations with QOL through bivariate analysis became insignificant factors. Factors that were found to be predictive of higher QOL scores in physical domain were lower BPRS scores in patient and caregivers not having medical problems. Caregivers without medical problems were again found to be a predictor of the higher QOL score in psychological domain besides higher education level among patients.
For social domain, duration of illness of less than ten years and later onset of illness as well as higher patient education level were predictive of higher scores. Higher scores in environmental domain was predicted by patient not attending day care program, higher educational level and higher SRRS scores among caregivers.
Discussion
This study yielded two main findings. Firstly, among the patient and illness factors studied, shorter duration and later onset of illness, not attending day care program, lower BPRS scores and higher education among patients were found to be significant predictors of higher scores in one or more QOL domains in caregivers. Secondly, caregivers with higher educational level, not having medical problems and facing less social readjustment to recent life events were predictive of higher QOL in one or more domains.
Course of the illness, lack of social support and recent life events were the main factors found to be associated with a considerable impairment of caregivers' QOL in earlier studies (11, 20, 35, 36) . Severe positive symptoms of schizophrenia such as hallucination, delusion, aggressiveness and destructive behavior are known to cause distress to the caregivers and lower their QOL (10, 12) . It is suggested that the threatening nature of positive symptoms even though they are more episodic, as compared to the less threatening negative symptoms even though they are more chronic, make them more intolerable to caregivers (11, 12) .
Wolthaus et al showed that disorganized symptoms in schizophrenia were predominant in causing caregiver burden. Furthermore, caregiver also need to cope with the unexpected symptoms of schizophrenia like delusions, hallucinations, cognitive defects, mood changes and also the social stigma related with the disease (14, 18) . Stigma was not only been targeted on patients of schizophrenia, but was also referred upon persons close to the patients such as relatives, close friends and caregiver including mental health professionals (37) .
The level of care burden generally reflects the QOL in caregivers (38, 39) . Higher level of burden may come from longer duration of contact with the patient after they developed the illnesses (16)(40) . This is reflected in this present study that later onset of illness and therefore shorter duration of caregiving is associated with better QOL. Patients with later onset of illness generally have milder symptoms as compared to those with earlier onset, therefore, explaining the better QOL of their caregivers (41) .
The caregivers of patients who received more intensive care such as attending day care program reported significantly lower QOL. This probably due to more complex illness and higher needs in those patients as compared to their counterparts not needing an extra care, therefore, explaining the higher burden and lower QOL in their caregivers (36) . However, this observation may be due lack of effectiveness of the current day care program. Therefore, further evaluation of the program in reducing the caregivers' burden would be very useful to answer this question. Other patient factors such as younger age, gender, financial aid and marital status were not significantly associated with QOL among caregivers of people with schizophrenia. Similar results were reported by past researchers (42) .
Caregivers with certain characteristics are found to experience higher QOL in this study. Higher educational level appears to provide an advantage to the caregivers. It is speculated that better knowledge give rise to better capability to cope with their caregiving task as well as other stressors in life (10, 43) . Caregivers with higher education possibly have more secured job and stable financial income that reduce the financial burden on caregiving task, thus improving their satisfaction for lives. Besides the extra income that work provides, it also serves as a respite or a diversion from caregiving task (ref) .
Having medical problems was a disadvantage to the caregivers that affects their QOL in physical and social domains. This result is also similar to that found in earlier studies (10) . This may be explained by the fact that physically unhealthy or sick caregivers would understandably less able to discharge their caregiving task and face more difficulties. In addition, this study found caregivers with higher stress level due to other concurrent psychosocial stressors had lower QOL. Apart from the illness, high pressure such as changing of jobs, lacking of social support and interpersonal conflicts were found to be associated with lower QOL (38) .
As this study only include local population sample, the findings only represent the family caregiver population in the immediate locality. However it provides some useful information to the family caregivers and the service providers. Such information can assist the family caregivers to understand factors that might be contributing to their lower QOL and promotes their own prevention strategies. For service providers, supporting the caregivers in some of these modifiable factors in clinical practice is important to achieve their higher level QOL.
Conclusion
At present, the family interventional program is already an important element of community-based mental health services in Malaysia. The current focus of the service to improve the overall wellbeing of patient and families with high risk factors especially those who are dealing with more severe illness, having medical problems and distress due to other concurrent life events should be continued. However, further local studies are needed to assess the effect of such interventional program on caregivers using either case-control or prospective approach and in a more representative sample of Malaysian families.
